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AB - JP1 1259162 NOVELTY - During power interruption, the contents from system memory ( 22) are 

transferred to the fixed disk. The data in CPU register ( 1) is then stored in cache. On resumption of 
power supply, detector ( 501) switches system power and restores contents of CPU register and 
system memory from cache and fixed disk, respectively. DETAILED DESCRIPTION - Fixed disk 
drive is controlled by system controller ( 5). In the interruption state, all power supplies except that of 
resumption event detector are switched OFF and cache is switched to diagnostic mode. On 
resumption, cache reverts to normal mode, based on output from memory controller ( 2). 

- USE - For information processing system in laptop, notebook personal computers. 

- ADVANTAGE - Restricts power consumption, as power is supplied to detector and cache in the 
interruption state. DESCRIPTION OF DRAWING(S) - The figure shows the block diagram of 
information processing system. ( 1) CPU register; (2) Memory controller; (5) System controller; (22) 
System memory; ( 501) Power supply detector. 
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Tl - SUSPENDING/RESUMING METHOD 

AB < - PROBLEM TO BE SOLVED: To speedily start up a system at the starting of resuming by saving data 
needed for system management in a cache memory at the time of suspending and powering on the 
cache memory during the suspending mode. 

- SOLUTION: Once a suspending event is detected, the contents of the cache memory 21 are flashed 
back to a system memory 22 to update the system memory 22 and then the contents of the system 
memory 22 are transferred to a fixed disk drive 51 and saved as necessary data. The cache 
memory 22 is switched into a diagnostic mode, the contents of the registers of a CPU 1 and other 
volatile registers are stored in the cash memory 22, and the cache memory 22 and resuming event 
detecting circuit 501 are powered during the suspending mode while other parts are powered off. 
Consequently, the system can speedily be started up at a start of resuming. 



SMM (System Management Memory) area where 1221 is prepared in system memory 122* 14 -"a system 
bus and 15 - a system controller and 1501 -- for an I/O device and 161, as for a video control unit and I'M 
an I/O device and 17 are [ a resume event detector and 151 / a fixed disk drive and 16 / video memory and ' 
1 72 ] display Since portions other than the SMM area 1 22 1 and resume event detector 1 501 are 
components of a common information processor and are portions known well among the components of 
drawing 5 , the explanation is omitted. 

[0004] When a suspension event is detected by the equipment of drawing 5 When the control system of a 
cache memory 121 is a copy back method The flashback of the content of a cache memory 121 is carried 
out to system memory 122. After carrying out the store of each content of the CPU register which is 
needed at the time of a resume, and a memory controller 12, a system controller 15, the video control unit 
17 and the volatile register of I/O device 16 to the area called SMM area 1221 of system memory 122, 
Power is supplied to the resume event detector 1501 in system memory 122, the video memory 171, and a 
system controller 15, data are held, and supply of power is stopped to devices other than these. At drawing 
5 , halftone dot meshing shows the device to which power is supplied at the time of suspension. 
[0005] It restores to a state just before restoring the information which carried out the store to the SMM 
area 1221 after turning ON the power supply of a device turned off [ power supply ], when the resume 
event detector 1501 detected the resume event to a CPU register or other volatile registers and going into a 
suspension state with a contact, a timer, etc. of an operation switch. 

[0006] Drawing 6 is suspension (suspend to disk) of shunting to a disk. It is the block diagram showing the 
composition of equipment to carry out, and the explanation which overlapped since 31, 32, 33, 321, 322, 
3221, 34, 35, 3501, 351, 36, 361, and 37,371,372 expressed the same portion as 11, 12, 13, 121, 122, 1221 
14, 15, 1501, 151, 16, 161, and 17,171,172 of drawing 5 in drawing, respectively is omitted. 
[0007] When a suspension event is detected by the equipment of drawing 6 When the control system of a 
cache memory 321 is a copy back method The flashback of the content of a cache memory 321 is carried 
out to system memory 322. After carrying out the store of each content of the CPU register which is 
needed at the time of a resume, and a memory controller 32, a system controller 35, the video control unit 
37 and the volatile register of I/O device 36 to the area called SMM area 3221 of system memory 322 The 
content of system memory 322 and the content of the video memory 371 are transmitted to the area where 
the fixed disk is secured beforehand. Power is supplied to the resume event detector 3501 in a system 
controller 35, it holds in the state where it can operate, and supply of power is stopped to devices other 
than these. 

[0008] Although a resume event is generated by a contact, a timer, etc. of an operation switch, if the 
resume event detector 3501 detects a resume event, after transmitting the content which turned ON the 
power supply of a device turned off [ power supply ], and carried out the store to the fixed disk drive 351 
to system memory 322 and the video memory 371, it restores to a state just before restoring the 
information on the SMM area 3221 to the nonvolatile storage register of a CPU register or others and 
going into a suspension state. 

[0009] [Problem(s) to be Solved by the Invention] There are the following troubles by the conventional 
method shown in drawing 5 and drawing 6 . The power consumption at the time of suspension is large and 
the 1st trouble of the method shown in drawing 5 is with a bird clapper. Since it is considering as the com- 
position which supplies power to the video memory 171 and system memory 122 at the time of suspension 
as the power is needed and the capacity of the video memory 171 or system memory 122 becomes large ' 
especially, the power consumption of the device which backs up will become large and the power consum- 
ption at the time of suspension will become larger. Moreover, in order that the 2nd trouble may make the 
content of a CPU register or other volatile registers shunt, the SMM area 1221 is formed into system 

mnTm'L 122 ' ^ ? iS f 63 had a tr ° Uble ° f il becomin S ^possible to use as original system memory 
[0010] Moreover, by the method shown in drawing 6 , a ******** poses { the re , ease ^ ^ ^ 

resume ] a problem. That is, at the time of a resume, it is the content of a CPU register or other volatile 
registers, i.e., System Management. After reading the content of required data from the fixed disk drive 
35 1 to system memory 322, in order to have to restore to a CPU register or other volatile registers, much 
time is needed from the method shown in drawing 5 . Moreover, it has the SMM area 3221 in system 
remTnl ° f * beC ° ming impOSsible for this area to ™* ™ original system memory also 

[001 1] Moreover, although conventionally various methods are indicated about suspension / the resume 



method, as a method applicable to a battery built-in personal computer or the personal computer which 
needs energy saving, there are "suspension / a resume method adoption computer" (henceforth precedence 
reference) indicated by JP,6-131082,A, for example. By the method of this precedence reference, "the 1st 
reference means which searches the block which has the information which exists only during use an_d on 
main storage in the block of main storage in a power off demand", "The 2nd reference means which 
searches the block with which the same information as equipments other than main storage exists although 
it is under use", "A shunting means to make the information on the block searched with the 1st reference 
means shunt to a nonvolatile storage", "when reference of the information which repealed the information 
on the block searched by the 2nd reference means, and the block had again after the power return is 
required It has a means to transmit the information concerned to a required place from equipments other 
than the main storage in which the information exists" etc., and there was a problem that processing of 
suspension/resume became complicated. 

[0012] The purpose of this invention solves the above-mentioned trouble in the conventional methods and 
the power consumption at the time of suspension is small, and it is that the restoration to a resume state 
offers the quick suspension / resume method. 

[0013] [Means for Solving the Problem] In this invention, it was at the suspension time, and the standup of 
a system was made quick in the resume start by supplying the power supply at the cache memory by 
shunting data required for a system management in a cache memory during suspension, and the power 
consumption under suspension was reduced. 

[0014] Namely, the suspension / the resume method of this invention CPU, system memory, and the 
memory controller that controls this system memory, The cache memory which access from CPU changes 
some contents of storage of this system memory into an easy state, and memorizes it independently, When 
it is the suspension / the resume method of the information processing system equipped with the fixed disk 
drive which is non-volatile memory, and the system controller which controls this fixed disk drive and a 
suspension event is detected, The step which carries out swapping out of the contents of a cache memory to 
system memory, The step which transmits the contents of system memory to a fixed disk drive after this 
step, The step which changes a cache memory to the diagnostic mode, the step which stores the contents of 
the volatile register of a CPU register and others in the aforementioned cache memory, and the power 
supply to a cache memory, When a resume event is detected during the step which leaves the power supply 
of a resume detector and intercepts other power supplies, and suspension, The step which starts a system- 
wide electric power supply, the CPU register stored in the aforementioned cache memory, It has the step 
which restores the contents of other volatile registers to each register, the step which transmits the contents 
of the system memory stored in the fixed disk drive to system memory, and the step which changes a cache 
memory from the diagnostic mode to the normal mode, and is constituted. 

[0015] moreover, the write-in method of the cache memory of the information processing system 
concerned — write-through (write through) it is ~ a case — the aforementioned cache memory ~ it is 
characterized by skipping the step which carries out swapping out of the contents to the aforementioned 
system memory 

[0016] Moreover, it is characterized by ** in which the step which transmits this video memory at the 
aforementioned fixed disk drive after the step which transmits the content of the aforementioned system 
memory to a fixed disk drive when video memory exists in the information processing system concerned is 
inserted in, and the step which transmits the content of the video memory stored at the aforementioned 
fixed disk drive after the step which transmits the content of the system memory stored in the 
aforementioned fixed disk drive to system memory to video memory is inserted. 

[0017] Moreover, since the data stored in the aforementioned cache memory at the time of suspension are 
stored, it is characterized by securing the specific field of a cache memory beforehand as SMM (System 
Management Memory) space. 

[0018] Moreover, the aforementioned suspension event is characterized by being generated by the operator. 

[0019] Moreover, the aforementioned suspension event is characterized by generating a timer. 

[0020] Moreover, the aforementioned resume event is characterized by being generated by the operator. 

[0021] Furthermore, the aforementioned resume event is characterized by generating a timer. 

[0022] [Embodiments of the Invention] Hereafter, the form of operation of this invention is explained with 

reference to a drawing. Drawing 1 is the block diagram showing 1 operation form of this invention, and 

signs 1, 2, 3, 4, 5, 6, 7, 21, 22, 51, 61, 71, and 72,501 omit the explanation which overlapped since it was 



the respectively same portion as 11, 12, 13, 14, 15, 16, 17, 121, 122, 151, 161, 171, 172, and: 1501 *>f 
drawing 5 in drawing 1 . 21 1 of drawing 1 is the SMM area prepared in the cache memory 21, and 
corresponds to the SMM area 1221 prepared in system memory 122 in drawing 5 . Moreover, the signs 511 
and 512 of drawing 1 are the respectively same portions as 351 1 of drawing 6 , and 3512. 
[0023] Drawing 2 is the format view showing an example of the system memory 22 of drawing 1 , and 
memory mapping of a cache memory 21, it is assigned to the system memory space 101 1000 and OOOOh 
from Addresses 0000 and OOOOh (it is shown that h is a hexadecimal display), and E000 and OOOh are 
assigned to cache memory 103 space from C000 and OOOOh. A part of space 103 is used as SMM space 
104. In the usual mode which uses a cache memory, without software being conscious of a cache memory, 
when the system memory area 101 should be accessed, among those a cache memory should be accessed, 
hardware accesses a cache memory. When the direct address of the cache memory is carried out, it carries 
out read/write and a cache memory is diagnosed, it changes to the diagnostic mode and direct access is 
carried out to a cache memory. Access to the SMM area 104 is made into the diagnostic mode, and 
accesses a direct cache memory. 

[0024] Next, each step of the suspension / the resume method in the circuit of drawing 1 is explained based 
on the flow chart of drawing 3 and drawing 4 . Since an operator operates and inputs a switch or it is 
generated with a timer, a suspension event will start operation from which it moves to a suspension state, if 
CPU1 detects this suspension event at Step S-l, at Step S-2, carries out the FURASHU back of the 
contents of a cache memory 21 at system memory 22, and updates system memory 22. However, since 
Step S-2 of contents of system memory 22 and a cache memory 21 always corresponds when the write-in 
method of a cache memory 21 is a write- through although it is necessary to carry out since the contents of 
system memory 22 may not be updated as the contents of a cache memory 21 when the write-in method of 
a cache memory 21 is a copy back (store-in) method, Step S-2 can be skipped. 

[0025] At Step S-3, the contents of system memory 22 are transmitted to the system memory transfer field 
511 beforehand secured to the fixed disk drive 51. At Step S-4, the contents of the video memory 71 are 
transmitted to the video memory transfer field 512 beforehand secured to the fixed disk drive 51. At Step 
S-5, a cache memory 21 is changed to the diagnostic mode. At Step S-6, the contents of a CPU register or 
other volatile registers are stored in a cache memory 21. At Step S-7, the resume event detector 501 in a 
system controller 5 and electric power supplies other than cache memory 21 are stopped. 
[0026] Since a resume event is also generated by an operator or the timer, if the resume event detector 501 
in a system controller 5 detects this (Step S-10) Move to resume operation and a system-wide electric 
power supply is started at Step S-20. The content of the volatile register of the CPU register stored in the 
cache memory at Step S-30, and others (it is the volatile register of a memory controller 2, a system 
controller 5, I/O device 6, and video presentation equipment 7 grade) these registers constitute system 
manager JIMEN memory (System Management Memory) - **** — it restores to each register At this time, 
a cache memory 21 is still ** of the diagnostic mode. At Step S-40, by the memory controller 2 and system 
controller 5 which were restored to the state where it can operate, the content of the system memory 
transfer field 51 1 in the fixed disk drive 51 is read, and it loads to system memory 22. At Step S-50, by the 
video control unit 7 and system controller 5 which were restored to the state where it can operate, the 
content of the video memory transfer field 512 in the fixed disk drive 51 is read, and it loads to the video 
memory 71 . At Step S-60, a cache memory 21 is returned to the normal mode from the diagnostic mode, 
and it restores so that a cache memory 21 may operate as an original cache memory. 
[0027] [Effect of the Invention] Since what is necessary is to supply only the power of the resume event 
detector 501 and a cache memory 21 in the state of suspension according to this invention so that clearly 
from the above explanation, compared with the method of supplying power, power consumption can be 
reduced like the conventional method shown in drawing 5 in the resume event detector 1501, system 
memory 122, and the video memory 171. Moreover, compared with that whose operation of a system loads 
to the register of CPU, or other volatile registers from the SMM area 3221, and begins after once loading 
the contents which shunted to the system memory transfer field 35 1 1 to system memory 322 like the 
conventional method shown in drawing 6 , since all operation of a system was attained, and is attained at 
the time of Step S-30 shown in drawing 4 , restoration in resume operation can be performed quickly. Still 
like the SMM area 1221 of drawing 5 , and the SMM area 3221 of drawing 6 , since SMM area does not 
exist in system memory, there is an effect of it not being necessary to secure SMM area beforehand to 
system memory etc. 



(19)B*@#?FJf (J P) 



^ m ft & & ^ (a) 



(22)tfJiSB 



ftH¥lO-80571 
¥^10^(1998) 3/i 13B 



#1^11-259162 

(43)£:§fl B ¥J*U¥0999) 9 324B 



(51)Int.CL 8 






F I 






GO 6 F 


1/00 


3 7 0 


GO 6 F 


1/00 


3 7 OD 




1/32 






12/16 


3 4 OQ 




1/30 






1/00 


3 3 2 B 




12/16 


3 4 0 






3 4 I M 












m&m<D&8 FD (± 6 S) 



(71) tHIS A 000004237 

B 

(72) 38Uf!lf HE* * 

(74) a #js± mm 



(54) [2E9I0>£*fc] -tfX^>K/l/v ? ^-A^rj* 



(57) i mm 

t-g-SG^ffl^tt L- > 7, 7 ?>|*]^£ * -v ■/ > .* ^ ■) 

















IK 


iv 









w 

38 




WBBT l l 



- 2 5 9 1 6 2 



[ IS^JB 1 ] C P I' t , v X-rAyC t ij > , Z& > X 

Rt-ttflSU L T BiR-IE'HW* * -v > a * U -fc , ^1* 
S&tfc* t U "CA S HJe-t < * 9 K 7 Y 7" > . 1 c7)(Sl7g-r' 
4 7> 7 F f? Y 73r$[J$!7£ S, *-r A r? > hn—y> -r ffi 
£fctS*PM5'.*7A^>^*^> > -x—-Msiispe 

ikI/ resume) ij&'Z %?> ">~C . 

+r ?.'^> H Y O h (suspend event) >vf£iti £ tlti > 

•utiles r »/ > a x ^ y^)rts$:mrie>- *7A x ^ x ) 

7-/77'') X-r* /7 ! . 

- $*> 7 -f- .v 7$ r > : *> > P> 7 ^-A X * 'J c^rtlfS: i^f < 
7> 7 F 7 Y " ? 'v-|rj||^-^ X-r* -7 7 : . 

mil* r -/ * a t SrSMR*- Ht-t/j •) g/i ^ 

(.;• p u u 5/ 7^<-s7,)fi!ic?)fl?^'ttu >.x .^^rt'&SrHliSe* 
-v > a X ^ 'J (Cfg«ft7S 7. -r ■■/ 7\ 

£*SL . *?-^)(l!i^«iSS:38Bff^& *7 7. 
-7?x'^> |-Ccj3/.;2lx y^-A-f yS v> F (resume event) 5: }fc 

> 7. -r ivjfe * BUttr* * -X -r -7 7 , 

Bifid* ^7>^t U Ufr3*rt?*VC t tf:C P L f 5/ 7. 

[SIte-t' i 7. 7 f < 7(Cf3Srt Si lT ^ )^ >' X-rA ^ * »J 
<7)|*l1£ -r > 7. -r/., X ^ '.J tCfiiM-fS ^ -r -v 7, 

7,f*v/7\ 

"7 1 F ^/l— (writethrou:i;li)^)t% 

(..: 7 v ■/ F ^-f- v rSr'aH&^S I > ^r^Sc 

-T ^ -+f 7. ^ > F U ^ — A S - 

7. 7 F' 7 f ^{CfeiM^S^-r -7 7 : 7)f.^(2.2^)fx.^ X ^ 
\) ^BaEHl^E^ K 7 Y 7(cteai-f ^ 7f •/ rtm 
7vS ii . fWI£E]5t-r r ^ ? I- 7 Y ^(ct^lft SitT v >fz > 
X [) 7^S ; r > XfivX ^& »; (-.:<£aH"S 7 ^ -r ■■/ 

r^>t*(ClfieillJE7 <A9M? Y 7 (.cfg^ 3it"C i >^ f 
f-'* X t 'J Ol^lSer f-r .^r X ^ 'J (CfeiM^^ *7 ■/ 7*« 

m. 



W5<l57 — 7*f3^i"Sfc^, ^ r •/> ^ xt'j^ 
1^^.)p|W; J S MM (System Management Memory) ?£|SJ > r - 

t n$« 5 3 »2»c ji i laa^)^- x ^ > f l, > a. - a 

*rS-CA^"C. fltfia^x^> F Y^> h*±«fWJCJ:0 

ft.. 

[I»^JR6 ] I»;J<m 1 ie«- r )tr 7^<> F U 

. 1iuia*^X^> H Y hl±^ Y 0 

nmm- ] 1 idr^^ f u > 

^at'A^T. Midi- > i-A Y ^> h{±^ Y 7CJ: 0 

[ 0 0 0 1 ] 
[ 0 0 0 2 ] 

[ .ee*^t$fti 3 "7 -y 7 F ^ 77 n-V r? > (lap top p 

ersona I computer) J — F 7 y 9 } ^ V 3 > (notelxx>k 
persona I romputer) 7) J; 9 \ ■•/ -r » J rt.'KM.' s V 3 > "C 

HBr (suspend) 7^^^(C{.i^ 7 X ^> Kttfflt 1 

i*-*:8'J-fS b R AM'\f$iL^)t7^> F (suspend to RA 
M) t -f 1 X ^ / m£)§|7)-7 7-x> F* (suspend to disk) tfi 

[ 0 0 0 3 ] [25!iR. A M^»jB^& (suspend to RAM) 
^7^> F , F >\^-AM(:^t4v^t^)fiitr^t 
7a •/ ^t3'C\ dCtiv v: 1 1 (ic P L" . 12(;xt [) 
a>hn—y s 13(i7nt-/fv^. 1 2 lii^rv / 
> _x.7 ^ 1 J (ecu lie memory) ,12 2 ii> 7-f-7, X t 'i . 
1 2 2 lti> 7-t^.,< ^ '.J 1 2 2rt(-I5it^iL^SMM 
(System Management Memory.) X'JT. 14 !* v 7 riv' \ 
x, 1 5l;v7fiay , Ko-7. 1 50 miyj.- 
i,K>h #:K0SS .15 1 »illiE7 < x 7 F 7 r 7 N 
1 6ti I O-r^vY X . 1 6 1 (iAttitf^a, 1 7{±t 
7+JflWS!I, 1 7 l{St'f+^ t'.K 1 7 2(;^g 

area « , ei 5 ^ts^^^i^i . s m mi u 71221 

.h F > a-A Y ^> htfeyjEIK 1 5 0 1 tWh^JMi— 



< 3 ) 



iftBJH* 1 1 -2 59 1 6 2 



[ 0 0 0 4 ] fflort&StW K A O b//&£fl£ 

> * x y > z / 1 'J 1 2 1 n f 

-r > X ^2* Xt'J 122 fcl 7 7 •/ > ^ > a v 7 L , U > je. 

— ab$( c -K'St £■ <"> c p u u 7 , ^ s > f a 

^^fi^t'J 1 2 2 <?> S M M X '.; 71221i Wire 
^x'irc^hTL^d vXfi^t'J 12 2. b'-r 

^ t I 7 1 SC/i- ^ "7*2, a > F c?— 7 1 5 f*]c 7 > V 
^- /, f O h-f*aJEI»l 50 lClitflrffe^ltf 

[ 0 0 0 5 ] t§ff:X < •/ +cr)m*^? A J: ») . 

> a-A Y ^> H»aJ0B I 5 0 l trl, f 
F 2:l*as-i-% ^ . i -r ' < f 77) 

4EiB -r ■+ > L f& S M M X')ri22 1 tc X F r I fz 
fflffrr 0 Pit- V * ^^^flfeDJWfcttU ?t:fS7G 

[ 0 0 0 6 ] m^lt? i * F (suspe 

nd to .lisk) t-S-SI^HiSJStrD -v ? ETC, E3M 
fcv i-C 3 1 . 32. 33. 321. 322. 3221. 
3 4. 3 5. 3 3 0 1. 3 5 1. 36. 36 1, 3 7, 
3 7 1, 3 7 2l±*i L'ciim 5^ 11. 12. 13. 1 

2 1. 1 2 2. 1 2 2 1. 1 4. 1 5. 1 50 1.. 1 5 
1 . 16. 161. 17. 171. 1 7 2 > m—Byf*: 

[00 0 7 ] 06c7)^ffi-r-»f K ><> hrtHfcffiS 

*t£ > -V -v -/ 5/^t».J321 cftfMWJj ^ b 

- ' \ v 7 3fr5t*>*%-£« . * r ■■/ > ~ * * 'J 3 2 1 f 
<r > 7 N -r^ /^')3 2 2 7 y ■■/ v \ •■/ 7 L . U 
— ^B#(og-S4: v & C P U U V X K J , >< ^ '.J n > bo 

3 7. 1 , Of^v^ 7 3 6<7)J^'ttU >' 7 9<r>%r$\'Q 2r 
^^f A.^ ^ 'i 3 2 2 ^) S M MX 73 2 2 1-!: o?(fiX 
x y z h r L ^ . > 7 -f-2v.^ t 'J 3 2 2 ^ 

> . tft.;^') 3 7 1 ; 7 >fttf£ta7E-r Y 7 77)r:n5i 

3 5l*|i0U> a— A < ^> httUJ0B3 5 0 1 iZitWl 

C7) -7" > f .7 1 • ( it£ ^3 ^ 5: ff ± S .. 
[ 0 0 0 8 ] tfcft 7 -f ■■/ i ^ ZIZ'X 0 U 

1»:ttJ[HlS53 5 0 l^l/^-ivf<> hSrt^UJ^&t, 
ffii^i" ^ -Hiffit-It o "C ^ ^ -r* y 7^0^i® r > L T 
Itf r 77 \>y i 7*3 5 1 (C.7 hTL^^-^ 7-f- 
A / € './ 3 2 2 > t"f^ ^'J37l (ClBiS L S 
M MX '1732 2 1 IS* 6 P L" U > 7 ^^-c^>fl!i^ 
T^W f&'tt U 7 7 (c flTt L "C -9- > K IftflRt- A & iff hu 



[ 0 0 0 9 ] 

IftffltfVH&l i 9 fci-* HMI] 1215. 06!:^* 

-1 t X\?>Z> , 7^<> FB#(C b'-r ^ €'J171>j/ 7 
-r-^/^'.J 1 2 2.t{CtKil*(S»^&»JSt LTti&fc 
'C^fr'^Ct'l . Bftff't/t 'J 171^ 

yXf/.xt'J 1 2 27)Sm>v*J <^iUifiE-&e. '< 

../ 7T •/ -r'^v-f 7^.)Sfl1]>9^J < ^ 0 . Hf 7 

^ > K^)?S»*tiA^ * < ^ <Li o . S m 2 7> 
|S1H*«. C P l U > 7,7^-c^)fl!i- r )tf > 7 77) 

rtS*t#iS3-ti:*^^S' 7-r2, Xt'J 12 2 ?>rK.2S M 

Mxu r i 2 2 l //ISttoifC^ ») . I cox »; T{i*.* 

7) v 7 ~t~ /t'jH. -cfTO^ ^- < <i-^ t m pna* 
[ o o i o ] Sitae (C7^7t"S':i.±. u > ^^7> 

^D${C«C P L" U > 7 ^-S->-:-^)f6^>»%ttU >.7 77)[*1 
^. -J"^;l> ^System Management (C^g^-r — *5^>F*l1? 
-rdlTE-r 1 -7 7 F 5 < 7" 3 5 1 X-r2, X »J 3 2 

2 t^l*Aai L fcf*. C P L." t ^ 7. 7^^^)|'t!i7)tf 
^7 7(-cmiB L ^ttiUJ^^^H . [35 tc^^ffi 
J: 0 ^ < :mb#H//£-B ^ S tz . S M M x • J 7 3 2 
2 / »J 3 2 2 F^lt-ft ^> "t ft »J . 7)Oi 'i 

[ 0 0 1 1 ] S^ . -^7.^> H U ^ '^-/>77i*^raL 

.^2/ / < v ^ > J?fx ;l ^ ■ .^g >tJ'<V3-> ( 
ffl-C? S*&fc L"C(i , MitfHrS»¥6 - 1 3 1 0 8 2 
^&«<--ra*S*Ut " '^7^> F U > .7.-2.77 rttss 

^^-C'ffiS^A^ilfittSiaJitc L /vTFlt L =5:1 4ff 
fS'>ftora -/ 7 5:«3H-SS§ 1 £0fi!**a . . " REW 
4 ^ ; ±K1t.^aW^7)^acpj t tt « A* -t£^4 
7'a ■■/ 7 r m 2 C0l*as*P4 _ . " 1 

S & +t S t#iS#K . . " IS 2 <7>tfc**at: J: -> -c ^ S 

a »/ 77)'# L X t ^Wffi^$HS*ss*$i^B*(c»S . -c 

.^Hi-JSr^eai-J-i^aj WSrlW^-Cwi-r . -^.7^> F 

I 0 0 1 2 ] *S 0 fl7)a0^±^*^77^^ft(t^ JJJi^) 
> jL-^tt!B^aiB* s iBa[^:^ 7.>k> F U > \x-2, 

[0013] 



WBHT 1 1 -2 5 9 1 6 2 



IN^/C'^V ■/ > p_ X^e ijj^)4>(0> *-r^ • "7*5/ X > F 
C^SS^r- * -r L . *t > F^fi * -v ■■/ > - x 
t U {-SiD^r L-C«< - k K J: 0 , U > jl— ^BHte 
fc: ±jr2 0 > XrA^i^J:^ 0 SriEiSCC L . Aot 

[ o o i 4 ] ^-t-^h^W^y* 7 ^> F ^ > : ^— 2* 

. C P U k . >X-r2, Xt'Jk. ^-rA x 

t U rt'Hflt^ xt'Jn > F o— 5 k , K v *7~2, x t 
■J ^)ie«F ft i^>— SPSrC P i: A»oC)r 7 -t x*>tf 
fl£(- L f 3»J(-ffi'IS^?> * t ■■/ > a x ^ 'J k . T^W ifcft x 
t '.J ^> GD^-r y x K 7 f k . -2 ^Bte-t' r * 7 
F ? <{ 7" -r $0 fW-r S is * fx, n > F a — 9 > £ OB £ r: to 

7T . -*f X^ > F < O F A J -l*itS 5 i ifz k 5 , * -v > 
x t g ^p^i^'r > xfi, x ^ »j (c rr^ f^& x 
-r ■/ 7\ ;<7).7,f •■/ 7-^)^> k > 7,fAy( ^e 'J^p^s-rS 

Tg-r' < X 7 F X f "/( C(£jMT h * -r* 7' : , * r ■•/ > ^ X 
t »i -r ffclffi*: - F (C WOS/tS^f-v -r . c P u u > ^ 

57 J ft»i^)« ^ft U V ^ 9 CT) |Aj § £ flff |g ^ v > ■ Jt X t 

U Uf2*rt^ 6?,f •:/ r s * -t -v > ^ x ^ 'J izM t h ^.M 

U b > . ^fl!!co»^ttU > ^^^)rtS2r#l- > : 
9 izmJL 't ^ 7.^r 7\ BI?e J r <* * 7 F 5 f rtctSWS 

••/ 7\ v ■■/ > i X ^ >J Srl^B'ff^— 
t-KHUJOf ,1 6 X -r ■ v 7 . S: ffl i "T «ft S i L & 

[ 0 015] tfzmmm^m> •■> > A x 

t 'i^J'S^ iiA^TjW^ h7Jl- (hrite through) ^) 
ij (2 7 N ^ . y rr r> 1 . ~t Z> X =r 7 : cr *B5 -f^Ch 

[oo 1 6 3 ttmmwm> ^fi^ictft^ 

'J//fff±tS^&. mii> 7.-r/,X^U^)rt^5:Bl7E-r' 
< x 7 f 5 -f T'tcteair* x f- •/ r^gi-::^) t'f + x 
-B 'J r RtiieHlTE-r* -f 7. 7 F 7 f rtcteiSi'S X-r-v 
If a 5 i ; l , MISUSE t < 7. 7 F 7 f 7"( c fS^rt S ivz v »^ 

•■/ 7 : ^)f*(wWICll^r ^ 7. 7 F' ^ f "/(CtS^Sii^ v ./-^ 
fcT^r + .X t U O^I^Sr t'-r + X t »i ic|r5S-^4.X-f- ■•/ 7^ 

[ooiT] &tz*r > f oswie* r -v > j. x » j !-c 

f3r.j&7) fBfeS*' s S M VI (System Management Memory ) i£ft9 > 

[ 0 0 1 s ] ^rzmi^.^y f f k> h««f^#t - =t 
0 %t $ i l ^> i > rata t -r 6 



[001 9 ] SJtfflE-tf-X'O- F Y ^> Mi ^ -f "?(CJ: 
0 3%±$ii5> Z t S:»i6> . 
[ 0 0 2 0 3 S^fliJISU > jl-X < Ffitlf^tcj: 

0 l h Z t r ft it > i- & . 

[0 0 2 1 ] $iiUWKU> jL-^-f^ hit? -1~'tZ 
X 0 I k * »i^k -Ti • 

[0022] 

7'n •■/ 7 g|r-^ -n r , [1 1 £ ^ t rr , ^ 1 , 2 , 

3 . 4 . 5 . 6 , 7 . 2 1. 2 2. 51, 61. 71. 
7 2. 5 0 1 Ji-rit'ciLEI5<5 r ) 1 1 . 12. 13. 1 

4 . 15. 16. 17. 121. 122. 151. 16 

1 . 1 7 1, 1 7 2. 1 5 0 1 b^--<?)W>#'?h 

m^Ltzmmvm^* , 11^211 

■t'j2 imzvmcAitzs\\y\x.\}Tx:h^x . m5(z 

r 1221 c^t^.. ttz. m 1 ^)l^5 11.31 
2(i'cit'?'iLC36v7)3 511, 3 5 12 >|n|— 

A* .- 

[ 0 0 2 3 ] 121 2 { ±12 1 ^ X.-r-iv-X ^ y 22>* r ■■/ 

> i X t^l^x^'J^ t : > X^J— W4: 

V •/ M2"C" . 7' F u 7. 0 0 0 0 . 0 0 0 0 h ( h \t 1 6 
itt3SS^"C' ; P>& - k -r^:^ ) 1 0 0 0 . 0 0 0 0 h 
(^XfXXt'J ^Pol 1 0 1 (CS'J 0 ^ "C o i l . C 0 0 
0 . 0 0 0 0 h E 0 0 0 . 0 0 0 h £X*li* ^ -v > 
1 0 3£HIU#J9 ST . ^Pf3 1 0 3<^- 

sce s MMSia i o 4 1 i x . * v - > * x 
1 ; -r fSffl-r ^ ji«<7)^ - f t<± . V7i^i r*.; * v ■■< 

> ^.x^e »j SrSiS-f-* i > < . > x, t- 2, x ^ »j x r 
10 157; -trX L . -r^) 9 ^ > i X ^ \) J?7 
+: Xf/sJ %^(± / ^ F ^ x T//^ >- »/ > i x »j e r 
;+:7t^ .. ^fv-/>A/t 'J ; r fiJST F U X L ^ »i - 
F' , x i V L . v ^ X^r'.;i0ltiffi2rff i J: 

5 ti . I^tt^- F CtJJ 9 m^^^t [) izWLm 
77+:7t5.. S .VI M X 'J 7104 ^) 7?-t7 N { ig^ttfT 

FtcL-riStS^^ j. x^e 'J(:7 7t 7^^,.. 

[00 24 ] mz . 11 1 <7.)0gS(C^(t^-^X^> F U 

> ^-jU^i^>&X-r ■/ r 4:13 3 . 04 ^ 7 o—* r - 
F tcS-^v -X I^Bfl-f S , ^ ^ > K < ^ > F ( itS 

T , X r- ■•/ 7 : S - 1 X C PL' 1 A ; Z <ft*t 7^ > F' f < > 
F *r*aj1"S k > K4fc?Bt»Sfl!j^*:BB*& L , ^ 
7- X S - 2t(« v v > .X.X ^ >J 2 1 X)[*T£2r > X.r> 
2, X^E 2 2C7?> ".' 7 IX >■ X-72, X € 'J 2 2 
^Ifft^... (ML. 7,f-/7 e S-2{-l df.-V ••/> 
U 2 1 XVB* jAA^*jt>^=? tw< ■•/ X ( 7. -f > ) 
xtc7)t^ ^ , > x -72, / t 'J 2 2 c7)i^iS^^r -V >aXt 
'J 2 1 XH^??3I »") (2|g#T ^ i t"C ^* i- £ ^)?ff i) 



WPMT 11-259162' 



S - 2 * ara-j-s ^ h **-e S & • 

[ 0 0 2 5] Xf y 7S - 3 "Cii . > X-r/* a t , )22 
c^nS^H/E-r Y X? FtM 7'5 1 ClT^If^L X fen 
£>X^X*lJIEj*piisfi5 1 ltcteiMlTS, X-r--/7 ! 
$-4t{i. tT^t'J7 1 ^)^5rG3^^' < 77 K 
y i 7 5 1 l*T^>Si8 L 1 »fc t^r * X € »J 
5 1 2 (CfcjM"^ X-r ■•/ 7' S - 5 "Cti^f V -v > ^ X ^£ 
'J 2 1 Srlslffi* — HMO OS* 4, /7 S-6fli 
0 P U V > 7 9^{&&&QMe\> ^'^^^rtS'HA' ■■/ > 
jl X t 'J 2 L ntsift-i" % 7 - -■' r s - 7 ± > 7 -r A 
3 > h a— 7 5 F^c?)U > a— f h SsaJEIB 3 0 1 

> * a* > - X t 'J 2 1 W?h^>*fifft*S&ff it^S 

[ 0 0 2 6 ] L- v jl-JU f ^> h b«ft : #>t-"7 < V(C J: 

jl— f <> h r^:tt5EISS5 0 1 A^ixSrtfcitJ^ <: ( 7 - 
■r-/7'S - 1 0 ) . jUifrfftCf* ') ■ *"T 7"S 

- 2 0t> ^-r^^tt«7)«**ttS:WK6L . 7 >^"' 7*S 

- 3 0 V -v ya^t 0 LZfeffiZilX l tflC P L 

> X?^>flS*>fl|S&'|4U > 7 7?>rt^ ( ^t') =*> ^ n 
_ 7 2 , >- 7, f.A rr > ho — 75 , I O -r ' vf X 6 . 
t'f* «^B 7 *<7>»5&tt U > ?.9X:h->X. Z i l o 
L- i/?.9fri> Z-rl* - -?*z/X> ■ X t 'J (System Mc-rna 
gement Memory) £ jgfiJc L "C ^ & ) 2: * - L S/X 7 

cfgTc-r^.. :^s^-/>a^'J 2 Kiifc'iSK 

t _ F ^r-jft 4 . 7. T- ■•/ -r S - 4 0 T"« . » fPTftfrS: 
ttffit: flTC L X€'J3> h n — 7 2 > * -r =? > h 
D __ =7 5 i Z £ ^tlll^f 7. 7 K -7 f 7 5 1 [V> v X-r- 
2, A 'J (63ilpSJ* 5 1 1 £7>rt^2rKAai L t > 7^Z,A 
t'J 2 2 Mo- Xf-/7 : S- 5 OTii. IftfP^I 

n _ ^ 5 (c£ o ^ . (Uit-r f 7. 7 H y -f 7' 3 I F^- 7 ) f-r 
'/f X ^& 'J So^MJ* 5 1 2 ^rt'g-r If A ffi L T tr't X t 
i)7 1 (CO— K'f 4 .-. ^tt 7 7°S - 6 0 "Cti^ -v ■? v 
Xt'J 2 1 ^i'^ISrt— KA^iJMffit— F £-^L . A* 

> ^ x 'J 2 1 >v*:*^> r v ^ X y > L -Cifj f^i" 

[0027] 

j:iU.f, -^7^> F4«i"C(±. A f^> hmtti 

0!S 5 0 1 b ^ a- v > ^ t 'J 2 1 tfOtll-fjfc'tt* fftf^-^ 



-2^a;> h^tB@iB 1 5 0 1 t > X t [i 1 2 
2. trt.^ 1 .) 1 7 ltC«^S:ffil*-t-6*ffi(CJt^. 

i&frt h z t f/<v *6 itzm* IZ^A ~r 
r s - 3 0 ^)B# ^r-C . > xfi, ^.)^:f S {Ptf "Tffi > ^ 4 

l£5£S«3 5 1 1 t2f#jBL?*5i»fcrt$2r— S> X-f2, 
X ^ U 3 2 2 (CO — f> L fzJLX -'t ^ S M M X ■ ;) T 3 2 2 

1 *>*>C p U^)U v 7. ^^^(B^«?6ttU yX^CD 
- K LT . te^Ti- 7^2w^)iftf^>?^>4-4 L^XCjt 
K-r. u ^iM^"C^)f.t7C* f iBiStcif/:€... Sol: 
i5^SMMX'j7 1 22 1, ia6c?)SVIMX'.J-T3 2 

2 1 j?) J: n IZ . S M M x [) Tip : > ^f^X^ 'i rt^ctifl: 
tE L *<T>X\ > 7 -r- JU X »J !-C S M MX'J T^ T^hm 

[1311 ] -^^ H ^)^^5feff^'2:^:'^ 7 '' a 

[02] (21 1 x U -7 1> ^$:^t|5£0fl[a^54 . 

[03 ] El 1 <?r*rz.+<> H^fS^it)^ 7 ^ 7 : 5:int7 

0 — -f~A~ h*C\f>4 

[04 101^)1, is jl— A^fS^)WfV : ^-f--/ TjSt? 
n — -f - A — h fJP>?» , 

[05] f/T£^c7)7f jfei7)— MSr^n^" T'n ?mx h h , 
[06] Be*^*^)(Bl^)— MSr*^7-a»/ ?mxh 

4, 

1 c: p u 

2 Xt'J 

3 7 s O-t ■;/•»*■.' \-7s 

4 > 7^1^ \ 7 N 

6 I O -r V n Y 7 

7 t*r*»IBH£« 

2 1 * A* yiXt 'J 
2 2 y^fA^t'J 

5 1 tH^-r'Y f 7 

6 1 Aiii^^I 

7 1 f'TtXt 1 .) 
7 2 

2 11 S MMiy T 
5 0 1 U v a -2, A < > h ttffi 
5 11 > 7^ Is A ^ '.J |£j*»J* 
5 1 2 f -r "t X t li «f:5iffl^ 



( 6 ) 



1 1-2 5 9 1 6 2 



mi ] 



[H2 3 



CPU 



;7cfc.;,*/<x.3^ J 



< - y ^ u 2 i 



2 2 




y = u 




1/XxA 





6 1 



a 





6 






r i 












I/O 





















'4^SI7 2 



FFFF Fr FFh 
E • 0 0 OOOOh 



COO 3 OOOOh 



: c o o ooooh 



0003 OOOOh 



SMMi'J 7 



1 0 3 



.10 4 



[133] 



^x'O K-r^> f-^-s-i 

S - 2 



it 



-S - 4 



I 



-^S-5 



[03] 



taty^/a 1 3 



CPU 

I 



1 2 I 
J 



* y -y ^ i 



1 2- 




w g 1 / 



□ 



( Vx^> Kit ft ) 
^ — 



*t u x * co rt & U">' x 



vS-i 0 
vS-2 0 
vS-3 0 

[06] 



tow*. 



-S- 6 0 



rct^vu 3 3 



3 f 


3 2 1 












CPU 













i/^f^^^'J 3 2 2 









SSMXU73Z? ■ 







3 5-r 



4*K1sl& 3S0I"- 



£,X^A 
3> 



Si£M^3 5 1 1 



Ifc£«a4 3 6 1 2 




1 < 3 6 



I/O 



1 < 3 7 



□ 



— 3^£«3 ? 2 



